Recently, the incidence of pulmonary cryptococcosis is gradually increasing in rheumatoid arthritis (RA) patients. Pulmonary rheumatoid nodules (PRN) are rare manifestations of RA. Eighteen months ago, a 65-year old woman was admitted to hospital due to multiple nodules (2.5×2.1×2 cm) with cavitations in the right lower lobe. She was diagnosed with RA three year ago. She had been taking methotrexate, leflunomide, and triamcinolone. A video-assisted thoracoscopic surgery biopsy was performed and PRN was diagnosed. However, a newly growing huge opacity with cavitation was detected in the same site. Pulmonary cryptococcal infection was diagnosed through a transthoracic computed tomograpy guided needle biopsy. Cryptococcus antigen was detected in serum but not in cerebrospinal fluid. The patient was treated with oral fluconazole which resulted clinical improvement and regression of the nodule on a series of radiography. Herein, we report the case of pulmonary cryptococcosis occurring in the same location as that of the PRN.
Introduction
The prevalence rate of pulmonary rheumatoid nodules ranges from <1% on chest radiography (CXR) to 32% in lung biopsies of rheumatic arthritis (RA) patients 1, 2 . Pulmonary
Case Report
Our patient was a 65-year-old Korean woman with 3-year history of RA, which had been treated with methotrexate (10 mg/wk), leflunomide (20 mg/day), and triamcinolone (0.5 mg/day). She had a 2-year history of known diabetes, which had been well controlled with metformin (500 mg) once daily. Additionally she had been taking anti-hypertensive drugs, (amlodipine 5 mg and losartan 50 mg) once daily for 5 years. She had no history of smoking and alcohol abuse. She had a mild cough, weight loss of 5 kg during the last 6 months (body mass index [BMI] , 21.6 kg/m 2 ). At her first visit to our clinic, Figure 1A ). The lesion continued to gradually grow in size during the last 6 months before admission. Diagnostic bronchoscopy revealed no endobronchial The periodic acid-Schiff stain is positive for round yeasts. These features are compatible with a diagnosis of cryptococcosis (A, H&E stain, ×12.5; B, H&E stain, ×100; C, H&E stain, ×200; D, H&E stain, ×400; E, periodic acid-Schiff stain, ×400). www.e-trd.org lesion; the bronchial washing specimen from the right lower lobe showed no evidence of pulmonary tuberculosis or malignancy. The mass was surgically resected by wedge resection via video-associated thoracoscopy because the tissue from the initial percutaneous needle biopsy was non-diagnostic, and malignancy or other infectious diseases were suspected and had to be ruled out. Surgical biopsy confirmed the rheumatoid nodule from an area of necrotising granulomatous inflammation, with a negative AFB smear or culture result (Figure 2 ). The RA therapy was maintained with the same regimen, and she was clinically stable for 18 months. However, she presented with general weakness, anorexia, and an additional weight loss of 3 kg in the past 3 months (BMI, 19.34 kg/m 2 ). She took herb medication for diabetes control during the 3-month period. However, newly growing huge opacity with cavitation in the same location and additional multiple nodules were detected on CXR ( Figure 1C ). Laboratory tests revealed the following: WBC, 11,800/μL; RBC, 10.2 g/dL; Hct, 31%; platelet, 466,000/μL; segmented neutrophil, 81%; lymphocyte, 10%; monocyte, 3%; eosinophil, 3%; basophil, 1%; high-sensitivity C-reactive protein, 18.9 mg/L; ESR, 120 mm/hr; RF, 34.5 IU/ mL; and haemoglobin A1c, 5.0%. Bronchoscopic findings showed a negative Aspergillus antigen titre and negative AFB smear and culture results. CT-guided transthoracic needle biopsy was performed to determine other causes of infection or malignancy. Pathologic findings were compatible with pulmonary cryptococcosis (Figure 2) . Cryptococcus antigen was found in serum but not in cerebrospinal fluid. The Cryptococcus antigen titre could not be measured. Cerebrospinal fluid analysis result was within the reference range. She was treated with oral fluconazole (400 mg) once daily. Four months later, she became well without any symptoms. Follow-up imaging studies showed improvement of the previously noted lesion ( Figure 1D ).
Discussion
Pulmonary rheumatoid nodule is a specific manifestation of RA; it occurs more frequently in males, smokers and patients with positive RF test results or subcutaneous rheumatoid nodules 1 . Most RA patients with pulmonary rheumatoid nodule do not require a specific treatment or experience any cause for a clinical episode. Up to 50% of pulmonary rheumatoid nodules may cavitate and be accompanied by an associated pleural effusion, pneumothorax, or hydropneumothorax. Radiologic diagnosis is performed for cases with multiple, round, well-defined rheumatoid nodules of similar sizes and subpleural location 2 .
Cryptococcosis is an invasive fungal infection caused predominantly by Cryptococcus neoformans or Cryptococcus gattii 4 . Pulmonary cryptococcosis is caused by the inhalation of cryptococcal particles into the lungs and granuloma or pneumonia development. Although immunocompromised hosts are considered to be at greatest risk for symptomatic and life-threatening pulmonary cryptococcal infections, severe complications also may occur in healthy hosts 5 . Most pulmonary cryptococcosis cases in immunocompetent patients are clinically silent and do not require therapy. Cryptococcosis is more often reported in RA patients, and the infection risk may increase owing to the disease itself, along with intrinsic cellular immunity alterations or complications from drugs used to control RA [6] [7] [8] . However, clinical and radiologic characteristics of pulmonary cryptococcosis in RA patients have not yet been fully described. Multiple nodules of 10−30 mm in diameter, consolidation, ground-glass attenuation, and cavitary lesions were the main radiologic features in RA patients 9 .
Unfortunately, because these radiologic findings are similar to those of pulmonary rheumatoid nodule, distinguishing pulmonary cryptococcosis from pulmonary rheumatoid nodules is difficult 10, 11 . Furthermore, because most clinical findings are non specific, differentiating pulmonary cryptococcosis from rheumatoid nodules based on symptomatic episodes is also difficult. Moreover, laboratory findings such as C-reactive protein level, RF level, and ESR level were not typical in this patient. One report described clinical and radiologic differences in the features of pulmonary cryptococcosis between immunocompromised and immunocompetent patients. The prevalence of symptoms was similar between the two groups. Half of the RA patients with pulmonary cryptococcosis did not have any clinical episode; the remaining patients had only flu-like symptoms 9 . In our patient, pulmonary cryptococcosis unlikely developed in the site of the previous rheumatoid nodule. Although she lost weight owing to the herb medication, RA disease activity did not change significantly and the infectious sign was not clear. Without tissue biopsy, the nodules were difficult for us to diagnose as pulmonary cryptococcosis. To our knowledge, the presence of cryptococcosis in a pulmonary rheumatoid nodule is extremely rare and has not been previously reported [12] [13] [14] . Pulmonary rheumatoid nodules are composed of fibrinoid necrosis surrounded by epithelial cells and macrophages with secondary inflammation and are usually localised in the interlobular septa or pleura and are normally asymptomatic 15 . However, pulmonary rheumatoid nodules may occasionally undergo infection and cavitation. In fact, fungal infection tends to be associated with pre-existing pulmonary rheumatoid nodules with cavities such as tuberculosis, bronchiectasis, cavitating carcinoma or amyloidosis [13] [14] [15] . Moreover, RA patients receiving long-standing immunosuppressive agents who have increased incidence of pulmonary fibrosis have a higher risk of for pulmonary fungal infection. In conclusion, rheumatoid nodules might be a possible predisposing cause of pulmonary cryptococcosis in RA patients receivng immunosuppressive drugs, thus warranting clinical suspicion and early intensive diagnostic approach.
